Endocrine disrupters--testing strategies to assess human hazard.
During the last decade an hypothesis has been developed linking certain chemicals (natural and synthetic) to observed and suspected adverse effects on reproduction in both wildlife and humans. The issue of 'endocrine disruption' originally focused on chemicals that mimic the action of the natural hormone oestrogen. However, the concern is now encompassing effects on the whole endocrine system. In response to public awareness, regulatory agencies (including the US EPA) and the OECD are formulating potential testing strategies and have begun the process of validating defined tests to systematically assess chemicals for their endocrine-disrupting activities. In order to investigate chemicals that have the potential to cause endocrine disruption, a large number of in vitro and in vivo assays have been identified. In vitro test systems (particularly when used in combination) offer the possibility of providing an early screen for large numbers of chemicals and can be useful in characterising the mechanism of action and potency. In vitro assays in widespread use for the screening/characterisation of endocrine disrupting potential include hormone receptor ligand binding assays (determination of the ability of a chemical to bind to the hormone receptor), cell proliferation assays (analysis of the ability of a chemical to stimulate growth of oestrogen sensitive cells), reporter gene assays in yeast or mammalian cells (analysis of the ability of a chemical to stimulate the transcription of a reporter gene construct in cell culture), and the analysis of the regulation of endogenous oestrogen sensitive genes in cell lines. However, in vitro assays do not always reliably predict the outcome in vivo due to differences in metabolic capabilities of the test systems used and the diverse range of mechanisms by which endocrine disrupting chemicals may act. Therefore a complementary battery of short- and long-term in vitro and in vivo assays (that assess both receptor and non-receptor mediated mechanisms of action) seems the most appropriate way at present of assessing the potential endocrine disrupting activities of chemicals. At Unilever we have used a combination of in vitro assays (receptor binding, reporter gene and cell proliferation assays) together with short-term in vivo tests (uterotrophic assay in immature rodents) to examine the oestrogenic potential of a large number of chemicals. An evaluation of the advantages and limitations of these methods is provided. Finally, any potential test system needs to be validated and standardized before the information generated can be for the identification of hazard, and possibly for risk assessment purposes.